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(54) PLASTIC OPTICAL FIBER PREFORM AND PLASTIC OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic optical 
fiber preform capable of sufficiently preventing the 
increase in the transmission loss of a plastic optical 
fiber, and a process for producing the plastic optical 
fiber. 

SOLUTION: This process for producing the plastic 
optical fiber preform 1 0 has a first stage for preparing 
cylindrical tubes 1 , 2 consisting of polymers having 
refractive indices different from each other, a second 
stage for coaxially arranging these cylindrical tubes 1, 2 
and a third stage for heating the cylindrical tubes 1, 2 by 
a heating means 4 to collapse the cylindrical tubes 1, 2 
and obtaining the plastic optical fiber preform by 
thermally fusing the respective adjacent cylindrical tubes 
1, 2 to each other. In such a case, the reaction between 
the cylindrical tubes 1, 2 near the boundary is 
sufficiently prevented regardless of the kinds of the 
material constituting the polymers and the formation of a 
single polymer domain is suppressed and, therefore, the 

preform 10 with which the occurrence of a clouding is sufficiently prevented is obtd. 
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, -teA*/>M*py^;k -te^^Mi':/*-^ -fe 
^v^K^rt^^k -fe^^H^ (2-x?-;kM^> 

'i>®h'jx(2-^ppxfji/) 4 ^ihyx (7 

WOT , 1. 4 -^>^C2^^1t>^^;U^> 30 

KS^?;k 1. 4-^a^iJ-y>-2. 5-^*/ 
;i/*>8^y^;k 1, 2 -is t> a^3ry->is*j 

[0020]^, ±ia©cfc^ccL/rff6n^m2 3r 

(S2CDXH : EBIS) - CCt, *5*FS 

i, %\zxrU2. *2=irap3« % cne»cDTg<D^ 
arjiwaa-r* c t **ii»JBr«:*2 =» 40 

735 3CDTg#^feiSc><DT\ CGD&AT g JW-L©fflffi 

rsteit^. mmou&ttmi 37352. 12^7 
»3©*;fcTg*»<0iflflrcra* fi^<W£>»f&£#tf> 

ft, s^*^&ai3*i-¥>rc»«i0i*«*s^6r*s. 

« (t^cTg+ 10 0) # Cr*»9, £9£?gU< 50 



«fB8*P 1 1 -34462 3 
10 

*Tg + 5 0) *Ct^^ 0 

[0 02 2 ] *©f£ % FSB1. »1 =J7a&2*$<fc 

tf»2 3 7« 3 f bt, COcfc^C 

S353ft/c2^* FSPk Si ^7SP2fcJ:C>*S2ri7 
M3*it>^ttC0@«3CC|Hl(ES'&&^e>. *©— 3S*> 
6, Fffll <fc9fcrt&<D*S^y>^tKfc--* 

(ftUft^a) 4rt*C»AU 2^ » FSH <D®>*#faiC 
i&ot^? F»lCDffe«g$"Ctfni»-rS. C<D<h£CD* 
7* F8B1 . ^1 r3 7352:fo<fct>*S2 ^7953 CD[5]|Eit 
BH*, »$U<«5 0 0-1 00 00 r pm-C*^>o C 
(Dcfc^CLT^-y KfiRl , Si 37952^:^^ 

0\ »1 37W2i»2 37SS3*j»ltt2»S-ti'aci«: 

j:o 7'5z?v t?%7 7^ ^stti o#^e>n* (^3 

[0 0 2 3 ] CCC\ £5 v FBJU CDftfflh EP%2 5 ? 

fsbi tmi ^t&2 tomvma. &£vm 1^735 

2CDF*9ffl"J. EP^Sl ^73i2iS2n7aS3 ioraTOI^ 
r^OlE^^O. 8-1. OatmitSCiWSl 

[0024] MtC % f^v FSP 1 CDF^fflJ. fcctO'S 1 3 
T»2©rtW<D-tti-en<DSK (tlWSff) til%WT 

ISAU%^ix.^,i, ^7 ^ FSBI i»l =>7W 
2H±, feJcO'Sl ^7gP2<hS2^7gi53|5l±^i4S 
tSH, KRaffi*l«* 
Hit Si, BMt3MSC*«rtl3&J**. SS^l%«T<b 

rtfflj, *<tCX*l3T»2(DrtMCCK*uyfc^fgtt^ 

[002 5] MtC. C(Dcfc^^CUTf#e>n€>^^^^^ 
fc±WBD17a*aLrftI<»itP14rtCC»AL. St* 

1 o©T«*i8Bio. ««y-;n 5*ffli»r. 

l SCDTSP^ni 7 b*ilor«5l*-r*c<b«:J:t)^ 

[0 02 6] ^CDcfc^^^^X^^ ^7y^«tt 

tt*>6'ttS*?y Fflll. SI 37a52fccfcO*S2^7 
§P3^fiX$n. FS51 iSl 37SU2, *5<fctf 

si =J7gp2<bS2 37gP3^atessns, cwc 

F»liSl=ir»2i©IH, *J«fcC/Sl 3 7SP2<hS 



n 

sn. -f >©»aw»A6h4. ceo 

[0 02 7 ] #*W©7 p 7^f ^*7 7^^0 

[0 02 8] *r. 04 (a) «C7S*rJ:5tC. Rf±tK<£ 
* FSB (Rtt<*> li, C(D^7 * F»l©*t«J: 
D**^rta*W^4RIH«©JBl=ir» (R««) 2 

n«tt©ai2 3 7» (nm) 3i**n**iffiaE-ra 

m 1 ©IS : o C<D*7* FSBK Hi 3 

fcofcfi^f*rt>6&S. tt*J, *7*FSB1. 1137 
SB2fc%fctfH2 37SB3(DSJffi, atCfCC^^v F»l. 
H i n 7SB 2 tecfc O'H 2 3 r SB 3 ^fitj&ir ss^tttto 

[0 02 9 ]»C, H2 3TSB3&C*tU 5>7?F«B 

1, »1 3T»2*BWHttK:EBr* (»2©X« <» 20 
1MIWXS) ) - ccr, Fffi. Hi 3TSB 

2, H2 3TSB3fcJ:, »HU6JI5JSiRiaK: v Ctl6cD 
L/C*. *H*fiJK»"C», W2 37»3©Tg*J*fe*(r> 
g©±PSte> W£ 1/ < « (^*cT gr + 1 0 0 ) -C-C* 

[0 03 0 ] fvv FSB1. HI 3T»2*jJ: 

^237»3*«iifcfia#T*. ^ut, 04 <b> 

CCTSTi^tc, IBKKfl^Stifc*^* FSB1> »ia 30 
79B2;te<fcaW2 37»3**©Tttfr6, T*KRW 

v F»i©acf*Wi«:»-or^^» Fai©JbJ»*rfln 
»2 3T»3»Hissi*a(r». -eur, *5»f»i. 

7* F8B1 <LH1 37SB2, fcJcO'Hl 3TSB2 <tH2 
37SB3 «MB«S43Gc3^6«3l»«f79 C tic* K) 7 
7X^-> Z1tV-r4X 1 6#f»e>ft* <H3<DIfI (lift 
US -«5I*XS) ) o 40 
[0 03 1] ttfc, FSB K 91 3TSB2£37 

FSB1 £Hl 37SB2<tCD 
*J:aWl37»2i*2 37»3£©l*IB«>E 
*«0. 8-1. 0atmitSC4^ff*U^ cn 

[0 03 2 ] Etc, FSB 1 ©rtfflfl, <£tfH 1 3 

oK^iSS^ 1 »aTt*8C fflflW* 1 50 
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9vv FSB1 ±Hl 378B2|B]±, *5<t 
O'H 1 37SB2 <hH2 3TS53H±*B»r4IH«:»?a 

(C, F»l i*l3T»2iflE)HOBllB, teJ:^ 

Hi 37SB2i#2 3T»3i©m©lOTCC, Mb/c 

[0 03 3 ] fcl±©<fc5tc:/7**? «7T-f^©8 

ft* FSB K H 1 37SB2te<fctfH2 3TSB3# 
J^flESn. *7 * FSB1 tmi 3TSB2, ^0'S13 

rBB2iar2 3r»3 3WfcB»stioo»?i8n5^ 

FSB1 £Hl 37SB2, teJ:t>*Hl37SB2<!:H2 37 
SB3 i©H(DIStffiftfiCC^^4SJ£^+»tcK±Sti, 
*Uv-F^-f>OJBJiW«i^6tiS. C<D/c#>> 

f#<E>ft£„ £ 7 ? FSB 1 v Hi 3TSB2*5cfctfH 

2 3T8B3fr6i£«:/7X***3fc:7T-Y'<l 6#»6 

[0 034] ttfe, *«WCC<fca^X^!7^jfe7T-/ 

05 (a) tc^-r<t^«:. RSttOH2 3TSB3 
iCW3 4>rt&CD;*£l>H 1 3 rSB 2 <b ^iHjistt^ie 
SL, 05 (b) ttCtnT^^ltC, «;>y«t-ir 4tttf 
©JDi^SfCcfcotJSl 3TSB2^fln^lL/rn^ ? 
*l/«6*i*tcJB2=ir»3i«UB»S*i. 

3TSB2J:0P fc 3ScDA^t^7^ FSB1 ^[^$4 

ttccieiti/, y>y«t-^4ocj:or^^^ fsbi* 
tmo^v vzfz&L&zt&tctv v fspi tmi 3 
tsb 2 i ztmms c t tcj: o x ^ ^ >?%v 7 

[0 03 5 ] */c. ^^fy^r^^J:^ 
Xf^*7 7 -f^«t**fPI!r*IB©^^y FSB 1*5 
cfcO^Hl 37382037* «T©«fc^CC«or 

fcefcti. *r^c^^, FBUKosc^rfiicctBo-cy 

>^ttt-^4^77 FSBl«c»Lra»0 <»*l/ 
<tt2-4H> a«#S6$-tf^CiCCj:Dtforfc<i: 

^ y r ^ i o ©ana**** < 

[003 6] H*c, fflKORS^cD^ < & 1 * 



(8) 

13 

!8»©r«s©5 tb i#©n««3», 
-car, «fija*^ifii±r4c4ias. 

[0 0 3 7 ] IgCC. ^T9$te, fgl nr§i52, ^237 

»3k:ibs3*i*\ 3 ~o&L±<D*T®&m^x fccfci*. 

ICBSitSft*. 

[0 03 8 ] tit % ^2nra53«, rsj#kk:r& 

[0 03 9] «T. HJSW^cfc 0 % **WOrte*HCC 

jittntciuirs. 

[004 0] 

(JEJIMl) *"J\ ^g3 5mm, rti3 0 
mm, S3 6 0 c mOfRISVt® ? 5 v KflS (Tg = 85 
°C) ^i2 8mm, flS2 0mm, S36 0 cm<D 
RWtt<&gri:a7ai$ (Tg = 9 5°C) <b, nil 8m 20 
m, S3 6 0 cmCDRSt^<7)m2r3Ta5 (Tsr= 1 15 

■c) tzmmicmMLtc. 

[004 1 ] c©i*. K^*, «T©<fc5«:i> 

trai/c, fll35mm, l$60cm© 

a^^fflRfS««r*¥tcEBL/, WaS«r*tt<e*iRt8f 

~)isLtcvtmvc<D&bmmF\ffi f gfttc. mma^3 

FMA^{*StbrMMA : 3FMA=1 : ir£>0#»o 

mma i o ommmcttox. m-smtfemt lt<d t - 

r^l/^l^+W V7Uf)\sft-#*- h (PBI) 30 
^>(n-BM)^0. 3 0MWft]?n/ci§fe 

190ml /c#&AL/c e a*00Bfl!RB«* 

»;>yt-*rfl#«pe>8 o-c-c2 omwmmL^m 

'&1&fcmPi1$<g0*P>bWsl 9K:3000rp mCDInl^ii 
&vw&Sitz>zttc£*)mm>S:m&$i*x*5 ? FSB 

[0 04 2] »i=irap»fitT©<t^tcL/t:^iJ 

-r&fr^, WS2 8mm 1 S3 6 0 c m<Dj&i>J5S 

/c«fiSrc<O^C^fl3RfB«rtOC. MMA <b 3 FMA 
*«(*att"CMMA : 3 FMA =3 : ltft^^MMA 
1 0 0fiS3WC*tl,T, PBI^O. 6 8fifigp, n - 
BM^O. 2 2 5 m 1 /ctt 

wb*»6 8 o -C-C2 o Bsraunjsboo^Sc^fflRtag 
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©■f'frttlHl 0 CC 3 0 0 0 r pm<D[e]$EiIgT0ffc3t!-£ 

[0043 1 M, mz^rmnTf^^^Lxi^m 

Ltc 0 -Tfrfr^ rtS2 1mm, S3 6 0 c m£>i£>i>j?£ 

#«R««**¥«:Kau Po«**n*ttR«fl8HP 

fctKSg-CCCDit^JBfflRfSSrttC, MMA £ 3 F MA 
tfttSitTMMA : 3 FMA =10: Ot^O^MM 
A 1 00Sfi8|HC*fLt:. PBI#0. 5SfiSi5, n - . 

bm#o. i smm&mmztitd£m*2 o om 1 mi 
&ao/c„ »c^E«flaR««*y>yt-*r 

^»6 8 0-C-C2 O^FffljtJDJSlLooa^fiS^fflRfgSg 
<D*P'£MM 0 tc 3 0 0 0 r pm<D[p]ffcMST0l£3-£& 
C<fcfc<fc»3i&i8*S^Si±fc. C©J:^{CUtni2 1 
mm, rtS6mm, S3 6 0 c mORlBftt^rfffc. CCD 
R®ft£3mm/#(DjIgr, 2 5 0 "C«:»S L tcV > 

£>£C<!:&CJ:9£tfIl 8mmOS2 3 7a5Wco 
[0044] CCOcfc^tCL/rff^n/c^^ > FSP> f?U 

3T8frte<fctf8l2:3TS5«\ SS2 :aT8KC*f U 
K»*5J:CX»1 araPSrEllilltRtC^OTKVCCiaBL/c. 

fit, CO^*; KSB. SI 3TaJ4cJ<i:l>*®2nTSP 

i*l 3T8P<fc©HBBL &t>\ SI 3T§Ui02nTgI5 
<t:©l!6H*0. 9 5 a t mtCfiSJSOfc. 

[0045] c©^79FS, »i =iraiJfeJ:a f »2 3 

7S^3 0rpmr@K3^6 4 ^ 
I40mm. ^S5 5mmCD2 5 0 - C6C^L/c;>^ 
tKk-*rtCC 1 mm/JKDiSKTlfAU ^^^KSSO 

SHIATSU, *$J:t>\ SI =JTgP<b^2 3TSP<h^H 
«3-tir, 2 mm©77Xf «7 7 

[0 04 6 1 X1^ CO^^f^*7 7^«» 
tcoi^H3«:^'rai5liSK*ffl^r»5l«:m^ 
**v9%Vy -iJ^'fflc. C(075** v ZftVr A 

A'icoi^t, &&%M &mnmm. aq-4303 

B) RCKX-^^ h^T^^-^lf (SBm^ttS. AQ- 
63 1 5B) *flll>r6 5 0nin©3tCC*f-r-SeiiHi* 

zmm-rzt&ic, 9^mias»at (n i KONttsa, ^ 

D^x^-6C-2) ^fflC^r»Rg^SiJSL/c e * 
1 ecTjvr. 

[0 04 7 ] 

[*1 ] 
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as 












(atm) 


(da/km) 




86 


100 


115 


0.95 


059 


UL 




150 




87 


102 


113 


0.95 


031 


fcL 




ISO 




85 


100 


116 


0.8 


0.90 


&L 




160 




86 


101 


114 


0.95 


0S9 


£L 


tfL 


170 




85 


99 


113 


0.95 


059 






1500 



[0048 ] (3BfcW2) Rtttt©*^* K». »1 3 
Tffl^^UV^t-^tcfflAT^i^tc, H3K:Sf 10 
*fgO. 6Dim0^7^7^77^^flfc. CCD 

x 6 5 o n moxccttr rothpw*«be 

[0 04 9 ] (SES6OT3) K»rt<Off**0. 8 

atmk:U«t ^#12 ur, *t&0. 

* -f^cc-our, nft«i tmrncoxs 5 o 
(Dfegkzm i tcm-r. 

[0050] (mmmi) £?mi^T^tm2a7& 

*5 » K»*»l 3T«l*J:CF»2 3r»ilBI*tt*cB 

go/di cti6*y>yt-irR:auTaijiirt-*ci 

BtJ^Wtt, SlJSffill iiiaJCLr. *fS3 2m 
r»6tifc^X^^^*7r-<^«»K:tt, BStf* 30 
[0 05 1 ]^, C<DZ? : 7Z*y9yt7r-('*ffltlC 

n>xm 3 tcTjkrm ismm^xtn ^ * 

[0 05 2] (JtttWl) ^S40mm, fiS3 5m 

-s^7P>f-^>-JH /c tKia-c c 0jSL'(*fim 40 

/BREFgrtK, MMAi3FMA*J#Sifc"CMMA: 3 
FMA= 1 : ir*0 3^oMMA 1 0 OMfflCCStl/ 
T, PBItfl. OfifiSP, n-BM^0. 30SSSP 
?£fiD;*ft/c?§ig£ 19 0ml tctt&ALtc. it 

n w»* y > * t - * ma* 6 8 o °cr 2 0 
iwuib^it^Hitoti&iia 0 cc 3 0 0 

0 r pm<D®&mmx®&Zi±Z>Ctt,cJ:K)i§m$:m'£ 
£i*/c 0 C<Z><fc5icUTfl-a3 5mm. rtS30mm, 
SSeOcmO^? FSteWfc. 

[0053]^ »c^Anmm<c)isttstiA: 50 



*^*F8iSrtlc. MMAi3FMA^i:ttMMA: 
3 F MA = 3 : 1T*0*OMMA 1 0 0fiSSP*C*tL, 
T, PBI#0. 6 8MSP, n-BM^0. 2 OSS 

a»»nsftfc««*2 2 om 1 /cw&au/c 
a*SBB» h««* y > * t - * r ww*» 8 0 xrr 2 

0 B$^»n^ l/Ooa^fiBBfl3RIHB©*^ttia 0tc30 
OOrp mO@RiSarisll£3^*C itCjr.iJigSia 

C0J:^Clt^S3Omm, F*}g2 3m 
m, g$6 0cm(D^l3 7aiWc o 

[oo54iiw, coimi ^r^mc, mm a 1 3 

FMA*HWtttT?MMA : 3 F MA = 1 0 : 0 X$> K> 
OMMA 1 0 0mS3HC*tOT\ PBI^O. 5SS 
SB, n-BM#0. 1 bnS$fLmm$titc®fc&2 0 0 

b - Z-Cirmfr h 8 0 "C-C 2 0 B$flSD^l^oi«J; 
fflRf§pg<D*'C>MnI 0^3000 rp m<D[5IfKigSrc[eI 

^S2 3mm, rtlUmm, S$60cmOl237 

[0055] CCDct^^Ur^SS 5mm, rtSUm 
m, l$6Ocm0RgH*^f#/c fl ££>R®f$£:lmm 

mm, g3 6 0 cm(D^^X^^^7^7r-f^^1vf^:ff 

/Co coi^^tcuxWhtitcy'^xf- vZlGyT -r^s 
t*tcoi»r«. FSBiSl 37«5<fc<0#ffi. fed: 

tfS&l nrgJ5i^2 37ffl£©fl^#S«ll,Tl>fc. 

[0 05 6] coy'^x^^^ytyr -f^ettccour 

H3CCm-rWI*a«*flBt»r*3l«:tfl^ 7*X*<9 9 

r, Hifewi iBiatcores o nm(D»c^^eg 

[0 0 5 7 ] (30SW5) *r. 3B»«1 

ttOW2 37»*fflil/, ^7?F»i»l379iO 
NIOMIHI. »l3T»i»2 3T»i©B©IMIk;IW» 
^iAl, tBStiSSO. 5%, &SSSK0. l%t 

i,tc\m\tmj&m i £ Kes«: u^^f^^y-/ 

[005 8]^, CO«^?^*7T^«tt 
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17 18 
mm<D77Z? v ffty r J'-o&Wc. Cffl^Xf >; * [0059] 





T£(<fc) 


Sfc 


BE* 




5L&&± 


&m 








1137S 




(*) 


(atm) 








(dBAnO 




66 


100 


115 


0.5 


0.95 


0.99 






140 




68 


100 


115 


1.5 


0.05 


0.99 




UL 


200 




88 


100 


115 


0.5 


0.95 


0.99 






135 



[006 0] ttbtt«2) sr. <fcHI«©*jS 
"CR«tt©*5 9 FW<fcRWR<DSil ^TSB. JgteRtt 

noma. »i3T»i*2=iT»i©«©miB«:tt«i 

L fc«J*»38*t« 1 4 RI««: it7'^^.«77>( 

7 7 ^wc(t *WB#w£-i*r. eafem^na^ 

Rcx*n*t«ei/fc. 2 «cs%r. *2cc 

[0062] (jai«6) ^7 7F», »i3r«acf 

[0 0 6 3]^t, C<D-75X*v 5%y 7 4>*&& 

*?ytyy <<>^^x. mmmi tmm^ox&^m^ 

[0 064] (%ttffl7) *r, MMA1 0 0SJHNC 

wurm^HttJWiuroPB i *o. 5 ant, an 

^SS#J<t LTCDn-BM£0. 2fig3^flnUfcig?& 1 
9 0ml*ffll»wm £R«iCl/T:, |*J& 

30mm, ^35mm, g$6 0 0mm©^7y FSP 

©3HB*fta?ufc. jfc^r, suBcortgwc* MM A 

1 0 0S»fflJ«C»l/rSA*M^>2>^ (BEN) 10 
MM^ PBI0. 5SS£B, n-BMO. 2fifi»* 
*flD0fc«M3 0 0m 1 *i^U S 1 IS 

*fwr zm^tmmtt Lxm 1 »©rtsuc8i2 



10 600mm(D^7^ Fap*f#/c. 

[006 5]-^ MMA 1 0 0Sfi9J«:»Lr BEN 
2 5iiSP, PBI0. SSJias, n-BMO. 2 S3 
»*«»IkfcS*2 0 0ml *ffl^fc«*M*. 3£tt0U 
£0«K:i,T. rtS6mm. Ml8mm 4 S$6 00 

[0 06 6 ] ^ir, K8B<L, »1 3T8B£*EI 

Ntttcesu cne>*Htt«i 4RiaccLr3mm/ 

[0 0 6 7 ] i ) *r, mma i o omsihc 

2*bTPBI£0. SfiSSB, n-BM?:0. 2mS35 
«J0L;te««4 9 0ml 

CCUr, fiS2 0mm, ^I3 5mm, g$6 0 0mm 
©R«tt*5 9 F»*»fc. 

[0 0 6 8]-^ MMAIOOMS^L/TPBI 
£0. n-BM£0. 2ffifl^£^fln 

»2 0 0ml*ffl^fem llt6m£H«fct/r. 
30 |*J&6mnK 1 8mm, g£ 6 0 OmmQRgft£(D 

[0 0 6 9 ]fU, ^?F»i, *137*H4*B 
NtttCESU Ch6*JBWI 1 &B«(C 3 mm/ 
A<DMmvim*S1tX'75X*y Z%y y -f 

[0 0 7 0 ] 

40 r*tmo«R«c**>to6r k riwrj±<dib<djiw* 

2CC*W SSJSCC J: # 'Jv-F^-f 
[0 0 7 1 ] S/c, *»9§©:/5;**9*#:7 

[■noflMtttiwu 

50 [0 1] (a)-(c)lt 
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19 20 

[S2] 01<Di7^ v h'SB, Ifll 3TSPfecfcC>'^2=3T 

[S3] i©?l^a©«t^=Sr^-r0B§KS0-C*S. K» (RfSI-g) . Z-fl37» (Rfgj 

[04] (a) teJ:^ (b) «. ^^©^7^^^^ ®) . 3- -SI2 nTSC (Rttf*) . 4- U >*ttfc-* 



[01] [S3] 




112] 



6 
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